cDNA cloning of the two subunits of human CAAX farnesyltransferase and chromosomal mapping of FNTA and FNTB loci and related sequences.
The CAAX farnesyltransferase is a heterodimeric enzyme that attaches a farnesyl group to a single cysteine in several cellular proteins. Substrates include the p21ras proteins, nuclear lamins, and several retinal proteins, all of which end with a "CAAXbox," where C is cysteine, A is an aliphatic amino acid, and X is methionine or serine. Full-length cDNAs for the alpha and beta subunits of the rat farnesyltransferase have been cloned, and both have been shown to be essential for catalytic activity. Here we have used the rat cDNAs to clone cDNAs for the human alpha and beta subunits. Comparison of the human and rat amino acid sequences revealed a remarkable degree of conservation (93% identity for the alpha subunit and 96% identity for the beta subunit). The functional genes for the alpha and beta subunits of human farnesyltransferase (gene symbols, FNTA and FNTB) were localized to human chromosome bands 8p22-q11 and 14q23-q24, respectively, by Southern blot hybridization and PCR analyses of panels of human x Chinese hamster somatic cell hybrid lines and by fluorescence chromosomal in situ hybridization. We also found several related farnesyltransferase genes. FNTAL1 was assigned to 11q13.4-q14.1, FNTAL2 to chromosome 13, and FNTBL1 to chromosome 9.